This paper compares the productivity of firms active in foreign outsourcing, exporting, foreign direct investment, or only in domestic operations by a firm-level data of more than 118 thousand Japanese manufacturers. Only a small fraction of firms outsource, export, or invest across borders. The group averages, inter-firm distributions, regressions controlling for industry-effects, and multinomial response models unanimously demonstrate that FDI firms are distinctively more productive than foreign outsourcing firms, which are equally productive as exporters and are clearly more productive than domestic firms. Productive, innovative, or computerized firms are likely to globalize. The firms outsourcing overseas are producing labor-intensive goods. JEL Classifications: F12; F23; D20; F14.
Introduction
Accelerated by trade liberalization and information technology development, more and more firms are active in trade and investment across national borders. However, only a small fraction of firms invest directly abroad, some firms export and/or outsource overseas, and the vast majority of firms sell all their output to domestic consumers and buy inputs totally from domestic suppliers even in industrialized countries. Theoretical models have recently incorporated this inter-firm heterogeneity in investigating the decision of firms to source abroad either through foreign outsourcing (FO) or foreign direct investment (FDI) (e.g. Antras and Helpman (2004)), and the firm's decision to serve foreign markets through exporting or FDI (e.g. Helpman et al. (2004) ). These models indicate that the high-productivity firms engage in FDI, the low-productivity firms are active only within the home country, and the firms with productivity in the intermediate range choose exporting in the sales decision and FO in the purchase decision. These theories of organizational mode choice have deepened our understanding of trade and FDI from the aggregate sector level to the fundamental firm level.
Empirical research of the globalization decisions by heterogeneous firms, however, has so far been limited, partly constrained by the availability of micro data. Although several studies have examined the exporting-FDI choice (e.g. Head and Ries (2003) ), the equally critical question of relative importance between FO and FDI remains empirically unexplored, as far as the author knows. "A firm-level data analysis is needed to answer this question, and no such analysis is available at this point in time" (Antras and Helpman (2004) p.553 ). This paper is intended to be the first attempt at providing the direct firm-level evidence on these two choices consistently from the same data set. Since the same firm as a single optimising unit makes both sales and acquisition decisions, a comprehensive investigation encompassing both decisions is important. This paper uses the firm-level data of more than 118 thousand Japanese manufacturers without any firm-size thresholds. A large sample size, a comprehensive coverage of the whole manufacturing industries, and a wide range of firm-specific variables, including the direct data of foreign outsourcing, enable our investigation representative, direct, and robust. This paper is organized as follows. The next section constructs simple theory models to generate testable predictions on the ordering of firm's productivity. Section 3 describes our firm-level data. Additional explanations of the data will be provided in Appendix. Section 4 reports empirical results from the following four methods. First, the average productivity is compared across FO firms, FDI firms, exporters, and domestic firms. Second, the inter-firm distribution of productivity is compared across these groups. Third, industry effects and other relevant factors are controlled by regressions. Finally, multinomial response models of the firm's choice are estimated. Final remarks are added in Section 5.
Theoretical predictions on firm's productivity
This section constructs a simple theoretical model to derive a prediction on the relationship between the firm's productivity and her globalization decision. This section considers both the firm's decision to serve foreign consumers, and the decision to source from foreign suppliers.
The decision to serve the foreign market
This subsection constructs a simple model on the choice between exporting and FDI. The purpose of our formalization is to replicate the testable predictions previously derived by Helpman et al. (2004) in a much simpler, minimal as possible, framework. First, consider a firm maximizing the operating profit π
A firm bears fixed costs f for starting operations. The inverse of melting-iceberg transport costs is denoted by β, implying that, out of one unit shipped from plants, only the fraction β, less than one, arrives at consumers. The sales revenue is R=px, where the price and quantity of the final output are denoted by p and x, while those of the unique production factor are w and q, respectively. The production factor is available following a perfectly elastic supply.
For the production, assume the linear technology: x=θq, with θ as a measure of the productivity. Every industry is populated by heterogeneous firms, which differ in productivity levels. Next, let the inverse demand function be in the following constant-elasticity form:
, which can be consistent with the choice by consumers with standard CES preference. The constant A is positive. These simplifying assumptions are not intended to confirm reality or generality, but to build a minimal structure generating testable predictions.
From the first-order condition for optimization, the input demand is given by
Naturally, the output is larger when the productivity θ is higher, the trade cost 1/β or production cost w is lower, or when the demand A is stronger. The firm earns the profit expressed by
The profit function is given by an increasing linear function in productivity. To make expressions simple as possible, we have let A=2. As indicated by these assumptions, the FDI profit line, as the function of productivity in (3), has smaller intercept and steeper slope than the export profit line. This implies that the firm with the productivity lower than the intersection earns higher profits by exporting than FDI but the firm with the productivity higher than the threshold earns more by FDI than exporting in serving the foreign market. 2 In other words, the productivity of investors must be higher than that of exporters. The profit line for domestic operation has larger intercept and steeper slope, suggesting that all the firms sell at least some outputs at home. 3 This ordering of productivity is exactly the same as derived from a general model formalized by Helpman et al. (2004) . Then, the final assembler supplies an amount of headquarter services to maximize {βR−wh}, while the input supplier provides an amount of components to maximize {(1−β)R−rm} non-cooperatively. As a basic trade-off, higher β results in a stronger incentive to provide headquarter services for the assembler, but in a weaker incentive to supply components for the supplier.
6 By reinterpreting the inverse trade costs β as the bargaining power, the previous model is thus applied to this case. By combining the first-order conditions of these two optimization programs, the maximized profit of the assembler is
, where we have let A=4 and r=1. 7 The profit function is again linear in productivity θ.
The input supplier is either an independent firm supplying components based on arm's-length contracts (FO), or a foreign affiliate owned by the assembler firm (FDI).
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Although the same FDI word is used, the previous subsection examined horizontal FDI duplicating production facilities for final products within the country where final consumers 6 Antras and Helpman (2004) relate β with the industry's technology. However, intra-industry inter-firm variability in bargaining power must be enormous, but is empirically unobservable. 7 We assumed away difference in wages because we have no host country data for empirical studies, but it does not affect our testable predictions, as confirmed in Antras and Helpman (2004) . 8 The possibility of domestic sourcing is assumed away for simplification.
concentrate, but this subsection considers vertical FDI to establish plants manufacturing intermediate inputs, which are finally assembled in domestic production facilities. As indicated by the vast cross-country differences in income, the former should often be located in high-income countries, while the latter are typically found in low-income countries.
Though the friction of incomplete contract exists also within vertically integrated firms, the assembler is supposed to capture larger share in bargaining under FDI than under FO contracts (β o <β I ) because vertical integration gives the assembler residual rights, as in Grossman and Hart (1986) . 9 The suffix O and I denote FO and FDI, respectively. Relative to FO, the fixed cost for FDI is high (f o <f I ) due to the managerial overload associated with overseas affiliates.
The basic trade-off for the assembler in this choice is as follows; FO (FDI, respectively) is less (more) costly in terms of fixed entry cost, but results in a smaller (larger) fraction of revenue.
We find that the slope of the FDI profit line is steeper than that of FO profit line in (4) as long as β<1/2. 10 This implies, with intercept difference, that the FDI profit exceeds the FO profit if the firm's productivity is higher than the intersection productivity level. As a result of this endogenous sorting, the low-productivity firms outsource while the high-productivity firms insource, among firms acquiring components abroad. This productivity ordering from our model replicates the testable result from the complicated model by Antras and Helpman (2004) . Various firm-level data are covered at 1998, such as sales, employment, capital, export share, R&D expenditure, the number of computers used in the firm, and industry classification, for example. For FDI, this survey counts the number of foreign affiliates. Since no data on foreign affiliate's sales/purchases are contained, this paper concentrates on the firm's entry decision in globalization, instead of relying on this count measure of FDI. As the unique and direct data for FO, manufacturing or processing tasks contracted out to foreign firms are captured. 13 These variables are direct and reasonably informative under usual data constraints.
Categorization of firms
This section categorizes firms by their choice of globalization modes. The share of firms is shown in Figure 1 . Since many firms are simultaneously involved in multiple modes, the presentation in a Venn diagram is useful. We note the following points from this figure.
First of all, remarkably large numbers of firms, more than ninety percent of firms, are "domestic" (involved in none of the three activities), though these domestic firms may still be connected with global economies through various channels, such as raw material imports, or 12 This paper focuses on manufacturing, though commercial sectors are also surveyed.
13 While it does not cover outsourcing of non-production services, this definition of FO is more appropriate than those based on import data because the latter include raw materials or intermediates purchased in the marketplace and thus is too broad. Tomiura (2004) Among globalized firms, the FDI share is relatively low. While nearly three percent of the firms directly invest abroad, around six percent are exporters. Though not observable from our data, if FO of non-production services had been covered by the survey, the share of FO firms would have also been higher than that of FDI firms. Table 1 compares the average productivity of firms across different globalization groups. The productivity is measured here in terms of labor productivity (sales divided by the number of employees), 15 while we will later introduce alternative measures of productivity to check the robustness. The following impressive contrasts emerge from this table.
Comparisons of productivity at the firm level

Comparison of average productivity
First, the productivity of investors (firms investing directly abroad) is on average more than twice as high as that of domestic firms. Outsourcers (firms outsourcing across borders) and exporters are located somewhat between these two extreme groups in terms of the productivity ordering. While this finding on the gap between exporters vs. investors confirms previous results, this is the first comparison including outsourcers, consistently derived from the same data set, as far as the author knows. 16 In terms of the firm size, the gap becomes even larger.
Second, since the labor productivity is affected by variations in capital-labor ratios (K/L), Table 1 also compares K/L. Again, on average, domestic firms are the least capital-intensive and investors are the most capital-intensive. Outsourcers are more labor-intensive than exporters, though they are almost the same with exporters both in terms of labor productivity and of firm size. Our finding of labor-intensiveness of outsourcers is consistent with the theoretical prediction by Antras (2003) , who shows that the attractiveness of outsourcing contracts compared with vertical integration decreases with the capital-labor ratio because investment cost sharing is relatively easier in physical capital and hiring/managing workers requires local knowledge/management.
As another point to note from this table, on average, exporters are exporting slightly more than one-tenth of their output, while outsourcers are outsourcing tasks valued around five percent of their output. 17 The average investor owns nine foreign affiliates.
Distribution of productivity
Though the previous section has compared the average productivity, we should not exclusively depend on average values because cross-section variations are large. 18 Consequently, this paper presents the cumulative distributions of productivity (the cumulative share of firms in total number for respective productivity levels) in Figure 2 . The curves are exact plots, not smoothed approximations.
The cumulative distribution curve of FDI firms is always located to the right of that of domestic firms as well as of exporters and outsourcers in all relevant productivity values, while mode choice (e.g. Bernard and Jensen (2004) on exporting or not) are omitted from the reference. 17 Though the data are not available in the survey, the share of FO value must be higher if we can measure the share relative to total input purchases instead of gross output. 18 For most variables, the standard deviation is substantially larger than the average. The summary statistics will be available upon request.
domestic firms are relatively densely distributed in low productivity ranges. 19 Hence, the productivity of investors is higher than that of exporters and of outsourcers, both of which in turn are higher than that of domestic firms, for any relevant range of distributions.
Consequently, our previous finding of higher productivity for investors in terms of average value is robust even when cross-firm distribution is taken account of. This result is also consistent with Girma et al. (2003) finding that the productivity distribution of multinational firms stochastically dominates that of exporters, which in turn dominates that of non-exporters in around five thousand UK manufacturers. Additionally, as far as the author knows, this is the first evidence showing that FDI firms are more productive than FO firms in all relevant ranges of distributions, and that outsourcers and exporters are exerting roughly the same productivity even if their entire distributions are compared.
Since it is not easy to visually discern the productivity gap between exporters and outsourcers from intertwined two curves in Figure 2 , we will report values at representative points. Evaluated at the lower ten-percent in the cumulative distribution, the productivity ratio of exporters over domestic firms is 2.3, while that of outsourcers is 2.9. On the other hand, the productivity of investors is more than four times higher than that of domestic firms at this 10% point (domestic=3.3, X=7.5, FO=9.6, FDI=13.75). If we look at the median, the gap between exporters and outsourcers diminishes, and the gap between investors and domestic firms also becomes smaller (domestic=12 vs. FDI=30). At the top 10% point, the ranking remains almost the same as at the median with even narrower gap (domestic=34, X=54, FO=54, FDI=67).
These distributions also reveal limitations of studies depending on truncated data. Since large-sized firms tend to be productive, any results from data with firm-size thresholds inevitably underestimate the productivity gap. Thus, our firm-level data without any firm-size thresholds is suitable for examining the entire distribution of productivity.
Regression estimates
The previous sections have followed the categorization based on the firm's globalization decision. However, many firms simultaneously engage in more than one globalization modes, as depicted by the Venn diagram in Figure 1 . Besides, various factors other than globalization modes, such as capital-labor ratio and industry effects, are supposed to affect the productivity of firms. For example, the foreign outsourcing is active in some typical labor-intensive industries, such as apparel. Other inter-industry variations are summarized in Table 2 . This paper estimates the following regressions to control for these effects.
The suffix i indexes the firm. The error term is denoted by u. Cross-firm heteroskedasticity is considered in estimations. For the productivity PROD, this paper uses three alternative measures: labor productivity (Q/L), Approximate Total Factor Productivity (ATFP) 21 , and the firm size (Q), all in logarithm. The firm size in terms of output can be served as a proxy for the firm's productivity since output x increases monotonically with productivity θ in our theory model. ATFP is defined by, basically adjusting the labor productivity for differing capital-labor ratio,
The vector of the firm-specific dummy variables {X, O, H, L} and all combinations of their interactive terms are summarized by GlobalDUM in (5). We define X to take one for 20 Head and Ries (2003) compare investors vs. exporters by the basically same regressions, with no reference to outsourcing. 21 See Griliches and Mairesse (1990) , and Head and Ries (2003) for ATFP. 22 The choice of 1/3 does not affect our results, as we have tried alternative values (1/4). Estimating true TFP for each firm is difficult in our cross-section format. exporters, and zero for non-exporters. Similarly, O, H, and L are the dummies for outsourcers, firms having FDI in high-income countries, and firms investing in low-income countries, respectively. Regarding destinations of FDI, Asia is considered separately from the rest of the world in the survey, while no further geographical disaggregation is available. Hence, this paper calls Asia and the rest of the world as "low-income countries" and "high-income countries" respectively, because FDI from Japan predominantly go either into U.S., E.U., or Asia.
Furthermore, industry-specific dummies (IND) are included to control for differences across industries. 23 We also add capital-labor ratio (K/L) to the regressors in (5) when the labor productivity is used. The regression (5) should be viewed as a compact way to identify the average productivity taking account of interactions and other relevant factors.
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The productivity estimates, expressed in the log-difference from that of domestic firms, are summarized in First, exporters without other globalization modes tend to be almost certainly the least productive among globalized firms, as predicted by our theory model and consistent with previous empirical results (e.g. Head and Ries (2003) ).
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Second, the firms globalized only through FO tend to be not more productive than the 23 Industry dummies are defined at the two-digit level, as seriously limited numbers of firms exist in some three-digit industries. 24 Since finding appropriate instrumental variables in our cross-section data set is practically impossible, we should be cautious in claiming causal direction from our regression results. 25 All the coefficients with t-value larger than two are added, but even if all the coefficients irrespective of its significance are summed, the productivity ranking is not considerably different. 26 Brainard (1997) reported that the share of exports relative to FDI sales increases with economies of scale at the industry-level, but the productivity comparison was not her main focus.
firms globalized only through exporting when we measure productivity by the firm size or by the absolute labor productivity. However, FO firms are ranked relatively high in terms of ATFP or of the labor productivity adjusted by capital-labor ratio differences, as consistent with our previous finding of labor-intensiveness of outsourcers, predicted by Antras (2003) .
Third, the firms investing in high-income countries tend to be more productive than firms with FDI only in low-income countries. The firms investing only in low-income countries tend to be less productive than other globalized firms, but they are undoubtedly more productive than domestic firms. These findings are consistent with the theory model by Head and Ries (2003) incorporating differences in income levels.
27
Finally, the firms simultaneously engaged in more than one globalization modes tend to be relatively productive, indicating that the economies of scope appear less important than managerial overload in orchestrating various globalization modes. This result corroborates the previous empirical finding by Head and Ries (2003) , though theoretical models suggest that the most productive firms engage only in FDI. To explain this empirical regularity, we will need in the future to theoretically formalize multiple foreign countries with different cost conditions.
Firm's choice and productivity
Previous statistical sections have not paid serious attentions to the decision of the individual firm. Consequently, this section uses the multinomial response model because, in the sourcing decision, a firm is supposed to choose from the following four alternatives: (a) outsourcing to independent foreign suppliers, (b) purchasing from her own foreign affiliates established by FDI, (c) sourcing both from foreign outsourcing and FDI affiliates, or (d) sourcing totally from domestic suppliers. In the sales decision, similarly, the four choices available for a firm are as 27 Our result is stronger than Head and Ries (2003) in that, not only firms investing in high-income countries, but also firms investing in low-income countries have higher productivity than exporters.
following: (a) directly exporting the products manufactured at home, (b) serving foreign markets by the products supplied from foreign affiliates established by FDI, (c) serving foreign markets both by exporting and FDI, or (d) selling all products in the home country.
Since it is practically impossible to distinguish FDI for sales from FDI for sourcing, and since horizontal FDI replacing exports tends to be concentrated in high-income countries and vertical FDI supplying intermediates is typically located in neighbouring low-income countries, this paper assumes that FDI compared with FO in the firm's input sourcing decision is FDI in low-income countries (Asia), and that FDI in the sales decision is FDI in high-income countries. 28 Given the limited availability of firm-level data on intra-firm trade, this approximation is consistent with daily observations of active intra-Asia trade in intermediates and many Japanese-owned plants in U.S. or in E.U. replacing exports from Japan.
29 Table 4 reports results from the following multinomial logit model:
, where the globalization mode choice of the firm is denoted by y. The characteristics of the firm, including productivity, are summarized by the vector x. The theoretical motivation of using this distributional form can be sought in the optimisation by the firm choosing from alternatives.
The inter-firm heteroskedasticity is adjusted. The results for the firm's sourcing choice are shown in the first two columns, while those for sales decision are shown in the columns (3) and (4) of the table. The results with and without industry-specific dummies are reported. The explanatory variables included in the right-hand side of (6) are the labor productivity, the capital-labor ratio, the R&D intensity (R&D-sales ratio), and the number of computers used in 28 In our survey, intra-firm trade between FDI affiliates and parent firms could be included in FO. 29 We have confirmed that the principal results reported below are robust even if both FDI in Asia and FDI in ROW are replaced by total FDI. the firm relative to the firm size (in terms of sales). 30 All these variables are supposed to induce firms to choose globalization. The noteworthy points are as follows.
First, almost all the explanatory variables are strongly significant. The response probability of the choice j relative to the base category (domestic operation only) is equal
Our finding of β positive shows that a firm is more likely to globalize when the firm is more productive, more innovative, or more computerized. To get a sense of economic significance of estimates, we can also calculate how much the relative response probability (p j /p 0 ) is affected by productivity changes. For example, a ten-percent increase in productivity is associated with the increase in this odd-ratio of the globalization only through FDI by 9.9 percent in the decision vs. exporting, and by 9.3-9.4 percent in the decision vs. FO, respectively. Thus, the impact of productivity on the firm's globalization is rather sizable.
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Second, regarding the effect of capital-labor ratio, a firm is more likely to choose FO when the firm's products are more labor intensive, as theoretically predicted by Antras (2003) .
However, its statistical significance is lost when industry effects are controlled. This difference by industry dummies partly reflects the inter-industry variation that FO tends to be active in labor-intensive industries, such as apparel. On the other hand, a firm tends to prefer FDI or exporting to domestic sales when her capital-labor ratio is high, possibly due to the Japan's comparative advantage for export or the capital requirement for FDI.
Various differences within globalized firms have also emerged. In the multinomial logit model, the log-odds ratio of any two choices j and h is
. 30 All are in logarithm. Before taking logarithm, we add one to the R&D intensity and to the computer-usage intensity because many firms conduct no R&D or have no computers. 31 We have also estimated alternative models: three binary-choice models (e.g. export or not), and the ordered logit model (investors must be more productive than exporters/outsourcers, followed by domestic firms), and confirmed the robustness. The nested logit model (firms choosing global or domestic in the first stage, then, choosing FDI, FO/exporting, or both in the second stage), however, was not tried due to computer capacity.
First, in the sales decision, when a firm compares exporting vs. FDI, more productive firms are more likely to choose FDI over exporting, as predicted by the theory. On the other hand, in the purchase decision, more productive firms no more significantly choose FDI over FO in our case. However, if the firm is allowed to engage both in exporting/FO and FDI at the same time, our estimates imply that the high-productivity firms tend to prefer the globalization both through FDI and FO/exporting simultaneously rather than choosing only one of the either, as consistent with our previous regression findings reported in Table 3 . 32 Similarly, for other explanatory variables, several interesting regularities are also found.
Active R&D tends to induce firms to choose FDI over FO/exporting. This finding is consistent with our prior that innovative tasks are difficult to be contracted out and thus internalized.
Active use of computers tends to result in FO than FDI, and exporting is the least information-technology intensive. This result is also plausible because contracting with suppliers in remote locations requires high communication skills/costs.
Concluding remarks
This paper has examined both the firm's decision of export vs. FDI to serve foreign consumers and the decision of FO vs. FDI to source from foreign suppliers. The firm-level data of 118,300 manufactures without firm-size thresholds are exploited, though outsourcing of non-production services, FDI host country factors, or intra-firm trade are not captured in the survey.
Empirical results support our theoretical predictions. In particular, FDI firms are distinctively more productive than firms outsourcing overseas, which are roughly comparable with exporters, and in turn are more productive than domestic firms. This ordering of productivity has been confirmed robust, even after controlling for industry effects, and considering inter-firm distributions. Thus, this paper has provided direct evidence for the empirical relevance of the heterogeneous firm model in international trade.
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